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Objective
To compare a new technique of radical hemorrhoidectomy
using an electrothermal device originally devised to seal ves-
sels in abdominal operations, with the conventional open Milli-
gan-Morgan procedure performed with diathermy.

Summary Background Data
Hemorrhoidectomy is one of the most commonly performed
anorectal operations. Two well-established methods, the
“open” Milligan-Morgan excision and the “closed” Ferguson
technique, both carry risks of postoperative bleeding, urinary
retention, and late anal stenosis. The convalescence is simi-
larly long and difficult after both operations. The quest for an
improved technique of radical excision of hemorrhoids is
justified.

Methods
In this case-control study, two groups of patients were alter-
natively allocated into study and control groups. In the study
group (n 5 40), an electrothermal system was used. The tis-

sue fusion produced by this device consists of melting of col-
lagen and elastin. This technique essentially achieves a su-
tureless closed hemorrhoidectomy. The operative time,
postoperative complications, and time off work were com-
pared with the group undergoing conventional Milligan-Mor-
gan hemorrhoidectomy (control group, n 5 40).

Results
The operative time and time off work were significantly shorter
in the study group. There were also fewer postoperative com-
plications in this group.

Conclusions
The “tissue-welding” properties of this device and the shape
of the electrode handpiece may be successfully applied to the
performance of an operation most appropriately described as
a “modified sutureless closed hemorrhoidectomy.” This pilot
study shows that this new technique is simple and safe, sig-
nificantly shortens the operation, and is followed by a signifi-
cantly easier and shorter recovery.

Hemorrhoidectomy is one of the most commonly per-
formed anorectal operations. However, although it is con-
sidered a minor procedure, the postoperative course is pro-
tracted and the postoperative complications are not
negligible. Two well-established methods of radical surgi-
cal ablation of grade 3 and 4 hemorrhoids are popular: the
“open” Milligan-Morgan1 excision and the “closed” Fergu-
son2 technique. Although decades of experience confirm the
long-term clinical efficacy of these methods, both carry the
risk of troublesome complications, as reflected in recent
reports.3–5 Early urinary retention is common, increasing
the risk of urinary tract infection. Postoperative bleeding
may be severe and sometimes requires reoperation. Occa-
sional late anal stenosis necessitates painful digital dilata-

tions or surgical intervention. The course after both opera-
tions is difficult and the convalescence is prolonged.

The quest for an improved technique of radical excision
of hemorrhoids led us to a novel application of an electro-
thermal device originally devised to seal vessels in abdom-
inal surgery. We applied this device to perform an operation
that essentially achieves a sutureless closed hemorrhoidec-
tomy. This pilot study compares the outcome of our new
technique with conventional open Milligan-Morgan dia-
thermy hemorrhoidectomy.

PATIENTS AND METHODS

Eighty consecutively operated patients were alternatively
allocated to either the study group, in which the new tech-
nique was used, or the control group, who underwent con-
ventional open Milligan-Morgan hemorrhoidectomy. There
were 40 patients in each group. All patients had either
advanced grade 3 hemorrhoids (with a significant external
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component or after failure of rubber band ligations) or grade
4 hemorrhoids. These parameters constitute our usual indi-
cations for surgery. All patients were prospectively fol-
lowed up for 6 months after surgery.

In the study group, the hemorrhoidectomy was performed
using an electrothermal system designed to seal vessels by
feedback-controlled application of energy and physical
pressure, allowing brief cooling in compression (LigaSure,
Valleylab, Boulder, CO). The tissue fusion mechanism con-
sists of melting of collagen and elastin. The “seal area” of
partially denatured protein has a bursting strength compa-
rable to that of sutures.6 We found that the “tissue-welding”
properties of this device and the clamplike shape of the
electrode handpiece may be successfully applied to the
performance of an operation most appropriately described
as a “sutureless closed hemorrhoidectomy.”

In the control group, a conventional open Milligan-
Morgan hemorrhoidectomy was performed with diathermy
excision of the hemorrhoidal complexes and chromic cat-
gut transfixion of the vascular pedicles, as previously
described.3

All the operations were performed by the same surgeon
(J.S.) as day-surgery cases (hospital stay,24 hours). Gen-
eral, caudal, or spinal anesthesia was used, according to the
patient’s preference.

Follow-up examinations were conducted 1, 3, and 6
weeks after surgery. Further examinations were carried out
3 and 6 months after the procedure.

The variables compared were operative time, early and
late complications, and return to normal activities (return to
work in most patients), as reported by the patients on
follow-up visits. Data were analyzed using the SPSS statis-
tical software (Chicago, IL). To compare the differences in
outcome between the groups, we used thet test.

Surgical Technique

All patients are operated on in the lithotomy position.
Hemorrhoidal complexes are exposed using a Chelsea-
Eaton operating anoscope (Fig. 1). The internal and external
components of each hemorrhoidal complex are grasped and
elevated by two Allis clamps. Countertraction is applied on
the skin, slightly lateral to the intersphincteric groove, by a
third Allis clamp (Fig. 2). The clamplike electrode is posi-
tioned beneath the external component (external hemor-
rhoid or skin tag) and is activated. The feedback mechanism
of the device automatically stops the energy delivery when
tissue sealing is complete (Fig. 3). The resulting “seal zone”
is transected (Fig. 4), and a second application of the elec-
trode continues the sealed tissue line, now comprising the
internal hemorrhoid and the inferior hemorrhoidal vascular
pedicle. In larger hemorrhoids, a third application may be
needed (Fig. 5). The procedure takes minutes to complete
and is absolutely bloodless, and a sutureless radical closed
hemorrhoidectomy is achieved (Fig. 6).

RESULTS

There were 23 women and 17 men in the study group and
19 women and 21 men in the control group. The mean age
was 44.2 years (range 26–72, standard deviation [SD] 10.8)
in the study group and 42.0 years (range 27–72, SD 9.9) in
the control group. There was no statistical difference in the
gender and age mix between the groups (P 5 .49).

The mean operating time was 11.09 minutes (range 5–15,
SD 3.40) in the study group and 38.76 minutes (range
20–60, SD 11.00) in the control group. This difference was
statistically significant (P , .001). The operating time in the
study group ranged from 5 to 15 minutes. With increasing
experience and evolving improvement of technical details,
the operating time tended to decrease.

Urinary retention necessitating catheterization was the

Figure 1. Exposure of the hemorrhoidal complex using a Chelsea-
Eaton operating anoscope.

Figure 2. Preparation of the internal and external components of the
hemorrhoidal complex for application of the sealing electrode. Note the
lateral countertraction.
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only early complication in both groups. The incidence was
lower in the study group (3/40, 7.5%) than in the control
group (5/40, 12.5%), but this difference was not significant.

The return to normal daily activities, as defined and
reported by the patient (in most patients time off work was
the reference point), was significantly earlier in the study
group. The mean convalescence period in the study group
was 7.4 days (range 5–14, SD 3.6) versus 18.6 days (range
7–30, SD 5.4) in the control group (P , .001).

The 6-month follow-up did not reveal any late complica-
tions in the study group. In this group, most patients had a
well-healed and supple anal canal when examined 6 weeks
after surgery. In contrast, three patients in the control group
(7.5%) were found to have a concentric and stenosing
mucosal scar at the level of the dentate line, always detected
at the 6-week postoperative examination. In two patients the

stenosis responded and resolved after a series of weekly
ambulatory digital dilatations, but in one patient surgical
dilatation under anesthesia was necessary to relieve the
stenosis permanently.

There were no cases of incontinence beyond 3 weeks
after both operations. Complete wound healing was
achieved in most patients after 6 weeks in the study group
and after 3 months in the study group.

DISCUSSION

The accepted indications for surgical ablation are symp-
tomatic hemorrhoids grade 4 or selected grade 3 hemor-
rhoids that failed a trial of nonsurgical treatment. For symp-
tomatic hemorrhoids grade 1, 2, or 3, different conservative

Figure 3. First application of the electrode beneath the external hem-
orrhoid or skin tag.

Figure 4. The external hemorrhoid is partially detached by cutting
through the resulting “seal zone.”

Figure 5. A second application of the electrode on the internal hem-
orrhoid and the inferior hemorrhoidal vascular pedicle completes the
excision of the entire complex.

Figure 6. Completed sutureless closed hemorrhoidectomy. The
“welded” mucosal line is seen, and the whitish area represents the
coagulated inferior hemorrhoidal vascular pedicle.
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measures are available. The most effective seems to be
rubber band ligation.7

The conventional open and closed hemorrhoidectomy
procedures1,2 and their modifications are time-tested, but
both entail similar complications and a protracted postop-
erative course.5 This pilot study describes a new technique
that proved safe and is significantly more rapid than open
hemorrhoidectomy. Postoperative urinary retention oc-
curred with an incidence similar to that found after conven-
tional operations, as reflected in recent studies.3–5 This
complication might also be influenced by the regional an-
esthesia. However, the troublesome late anal stenosis that
occurs in both the open and closed hemorrhoidectomy proce-
dures with a frequency of 4% to 5%3,4 seems to be eliminated
by our sutureless technique. In this series no postoperative
bleeding occurred in either group, although it is frequently
encountered in conventional operations.4,5 We have recently
described our technique aimed to minimize this complication
in modified Milligan-Morgan hemorrhoidectomy.3

There were no cases of incontinence beyond 3 weeks
after either operation. The early postoperative partial incon-
tinence that occurs in some patients may be explained by the
pain, which hinders the voluntary sphincter contraction and
is also compounded by the use of paraffin oil, which we
prescribe for 2 weeks after surgery. We now prospectively
evaluate the sphincter function and morphology in this
procedure by pre- and postoperative manometry, endoanal
sonography, and histology of the excised hemorrhoids.

However, the most important benefit of this new tech-
nique is the significantly shorter convalescence period. In
our control group, the patients were usually incapacitated
for 3 weeks, and a similarly long and painful recovery has
been confirmed by others after either the conventional open
or closed technique.5 In contrast, our study group patients
resumed their daily activities after a week, on average.

Although our follow-up is still short, the long-term re-
sults may be extrapolated from the well-proven conven-
tional excisional operations because the surgical principle of
radical excision of the hemorrhoidal complexes is identical.
However, this pilot study determined the feasibility and
safety of this technique and showed improved preliminary
patient outcome. Long-term results should be evaluated in
larger prospective series.

As a result of the quest for a better technique of hemor-
rhoidal ablation, two other new methods recently emerged.
“Stapled hemorrhoidectomy” is based on an entirely differ-

ent surgical philosophy, and the long-term results are still
awaited. Whether this technique will eliminate the compli-
cations of the conventional operations or will create new
problems is also a question to be evaluated. Moreover, the
mucosectomy performed by the expensive circular stapler is
best suited for grade 2 or 3 hemorrhoids without a signifi-
cant external component, and these clinical situations may
usually be dealt with effectively by rubber band ligation.7

The ultrasonic “harmonic scalpel” was also used for hem-
orrhoidectomy. We have a limited experience with this
technique; we tried it in ten patients. The operating time is
much longer than in our technique as described here, mainly
because the hemostasis is time-consuming and less effec-
tive. Nevertheless, the convalescence and wound healing
time were comparable to those found in our technique
(significantly shorter than in the conventional Milligan-
Morgan operation, although the wounds are similarly wide
open). This difference may be due to the absence of sutures.

In summary, our new technique achieves a sutureless
closed hemorrhoidectomy that radically ablates both the
internal and external components of grade 3 or 4 hemor-
rhoids and prominent skin tags. This technique is safe and
rapid. Compared with conventional open excisional surgery,
this method involves fewer complications and significantly
shortens the convalescence period. Long-term follow-up in
larger series is warranted.
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